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1. Compounds of formula (I): 




[in which: 
1 2 

R and R are the same or different and each represents 
a^hydrogen atom or a C^Cg alkyl group; 
R represents a hydrogen atom, a C^-Cg aliphatic acyl 
group, an alicyclic acyl group, an aromatic acyl group, a 
heterocyclic acyl group in which the heterocylic moiety 
thereof has one or more oxygen, sulphur or nitrogen hetero 
atoms and has from four to seven ring atoms, an araliphatic 
acyl group, . a Tc^-Cg" aTkbry)carbonyl group or an " 



aralkyloxycarbonyl group; 
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4 5 

R and R are the same or different and each represents 
a hydrogen atom, a alkyl group or a C.-C 

alkoxy group, or R 4 and R 5 together represent I 
C 1~ C 4 alkylenedioxy group; 
a is 1, 2 or 3; 

represents the -CH 2 -, >C0 or >CH-OR 6 group (in which 
R 3 represents any one of the atoms or groups defined for 
R and may be the same as or different from R 3 ) ; and 
Y and 2 are the same or different and each represents an 
oxygen atom or an imino group] 

and pharmaceutical ly acceptable salts thereof. 
17. A pharmaceutical composition for the treatment of 
hyperlipemia or hyperglycaemia . which comprises at 
least one active compound in admixture with a 
Pharmaceutical^ acceptable carrier or diluent, wherein 
said active compound is at least one compound as claimed 
in any one of the preceding Claims. 



M&C FOLIO: 48329 
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THIAZOLIPINE DERIV ATIVES. THEIR PREPARATION AMD 
COMPOSITIONS CONTAINING THEM 

The present invention relates to a series of new 
thiazolidine derivatives, which we have found to have a 
variety of valuable biological activities, coupled with 
an exceedingly low toxicity. The invention also 
provides processes for preparing the compounds and 
pharmaceutical compositions containing them. 

A number of thiazolidine derivatives are disclosed 
in European Patent Publication No. 8203 and in Chem. 
Pharm. Bull.. 30. 3S80 (1982). Certain of the 
thiazolidine derivatives disclosed in these documents 
have the ability to lower blood lipid and blood sugar 
levels, although these compounds .are a little toxic. 

We have now discovered a series of new thiazolidine 
derivatives which likewise have the ability to lower 
blood lipid and blood sugar levels and. in addition, 
have a number of other valuable activities, but which 
have very low toxicity. In general, the compounds of 
the invention show blood lipid metabolism ameliorating 



activity. Specif ically, the compounds have the ability to 
decrease the levels of blood lipid peroxides, blood 
triglycerides and blood cholesterol. 

The compounds of the present invention are compounds of 




[in which: 

R 1 and R 2 are the same or different *nd each represents 
a hydrogen atom or a C^-Cj alkyl group; 
R 3 represents a hydrogen atora # a C^-Cg aliphatic acyl 
group, an alicyclic acyl group, an aromatic acyl group, a 
heterocyclic acyl group in which the heterocyclic moiety 
thereof has one or more oxygen, sulphur or nitrogen hetero 
atoms and has from four to seven ring atoms, an araliphatic 
acyl group, a (^-Cg alkoxy)carbonyl group or an 
aralkyloxycarbonyl group; 
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5 



E and R are the same or different and each 

represents a hydrogen atom, a c 1 - c 5 alkyi group or a 

4 5 

C 1~ C 5 alkox y group, or R and R together 
represent a C -C alkylenedioxy group; 
n is 1. 2 or 3; 

W represents the -CH 2 ~, >CO or >CH-OR 6 group (in 
Which R 6 represents any one of the atoms or groups 
defined for R 3 and may be the same as or different 
from R 3 ) ; and 

Y and Z are the same or different and each represents an 

oxygen atom or an imino (-NH) group] 

and pharmaceutical ly acceptable salts thereof. 

The invention also provides a process for preparing 
the compounds of the invention by: 

(a) reacting a halopropionic acid derivative of 
formula (II): 



R5 




CH 2 -CH-A 



in) 



[in which: 

R 1 . R*. R 3 . R 4 . R 5 . n and W are as defined 
above; 

X represents a halogen atom; and 

A represents a cyano group, a carboxy group, an 
alfcoxycarbonyl group, a carbamoyl group or a group of 
formula -COO(M) . in which M represents a cation and m 
represents the reciprocal of the valency of the cation M] 

with thiourea, to give a compound of formula (III): 



R5 




(in which R 1 . R 2 . R 3 . R 4 . R 5 , n. W and Y are 
as defined above) and then. 

(b) if necessary, subjecting said compound to 
hydrolysis (which may be selective) to prepare said 
c ompou nd— of for mula (I). 



(c) optionally, where W represents a >c=0 group, 
reducing the compound produced in step (a) or step (b) 
to a compound where W represents a >CH-OH group, 

(d) optionally, where W represents a >CH-OH group, 
acylating the compound to give a compound in which W 

represents a group of formula >CH-OK (in which 

6 • a 
R represents any of the groups defined for R but 

not the hydrogen atom), and 

(e) if necessary, salifying the product. 

The invention also provides a pharmaceutical 
composition for the treatment of hyper 1 ipaemia or 
hyperglycaemia . which comprises at least one compound of 
the invention in admixture with a pharmaceut ically 
acceptable carrier or diluent. 



The compounds of the invention, which are 
5- [ 4- (chromanalkoxy) benzyl ] thiazol idine derivatives, may 
be represented by the formulae (la). (Ib) and (Ic): 





z 

(in which R 1 . R 2 . R 3 . R 4 . R 5 . R*. fi. Y and Z 

are as defined above) and include pharmaceutical^ 

acceptable salts thereof. 

In the compounds of the invention, where R 1 or 
R 2 represents an alkyl group, this may be a straight 
or branched chain alkyl group having from 1 to 5 carbon 
atoms and is preferably a primary or secondary alkyl 
group, for example the methyl . ethyl . propyl, isopropyl. 
butyl, isobutyl. pentyl or isopentyl group. 



3 6 6 * 

Where R , R or B represents an aliphatic 

acyl-^jx'oup. this preferably has from 1 to 6 carbon atoms 

and may include one or more carbon-carbon double or 

triple bonds. Examples of such groups include the 

formyl, acetyl, propionyl. butyryl. isobutyryl. 

pivaloyl. hexanoyl. acryloyl. methacryloyl and crotonoyl 

3 6 6 • 

groups* Where R . R or R represents an 

alicyclic acyl group, it is preferably a 

cyclcpentanecar bonyl . cyclohexanecarbonyl or 

cycloheptanecar bonyl group. Where R . R or R 

represents an aromatic acyl group, the aromatic moiety 

thereof may optionally have one or more substituents 

(for example nitro. amino, alkylamino. dialkylanino. 

alkoxy. halo, alkyl or hydroxy substituents); examples 

of such aromatic acyl groups include the benzoyl. 

£- nitro benzoyl # m-fluoro benzoyl. o-chlorobenzoyl, 

£-a mi no benzoyl . m- (di me thylamino) benzoyl. 

o-methoxy benzoyl . 3 . 4-dichlorobenzoyl . 3.5-di-t-butyl-4- 

hydroxybenzoyl and 1-naphthoyl groups. Where R 3 . B* 
6 * 

or R represents a heterocyclic acyl group, the 
heterocyclic moiety thereof preferably has one or nicre. 
preferably one. oxygen, sulphur or nitrogen hetero atoms 
and has from 4 to 7 ring atoms; examples of such 
heterocyclic acyl groups include the 2-furoyl. 

3- thenoyl. 3-pyr id inecarbonyl (nicotinoyl) and 

4- pyridinecarbonyl groups. Where R 3 . R 6 or R 6 ' 
represents an- araliphatic acyl group, the aliphatic 



moiety thereof may optionally have one or more 

carbon-carbon double or triple bonds and the aryl moiety 

thereof may optionally have one or more substituents 

(for example nitro. amino, alkylamino. dia lkylamino . 

alkoxy. halo, alkyl or hydroxy substituents); examples 

of such araliphatic acyl groups include the 

phenylacetyl. £-chlorophenylace ty 1 . phenylpropiony 1 and 

cinnamoyl groups- Where R 3 . R 6 or R 6 ' represents 

a tc 1 - c 6 *l*oxy)carbonyl group, the alkyl moiety 

thereof may be any one of those alkyl groups as defined 

for R 1 and R 2 . but is preferably a methyl or ethyl 

group, and the a lkoxycar bonyl group represented by R 3 . 

R or R is therefore preferably a methoxycar bonyl 

or ethoxycarbonyl group. Where R 3 , R 6 or R 6 ' 

represents an ara Iky Ibxycar bony 1 group, the aralkyl 

moiety thereof may be any one of those included within 

the araliphatic acyl group represented by R 3 , R 6 or 
6 1 

R . but is preferably a benzoy loxycarbony 1 group. 
4 5 

Where R and R represent alkyl groups, they may 
be the same or different and may be straight or branched 
chain alkyl groups. They preferably have from 1 to 5 
carbon atoms and examples include the methyl, ethyl, 
propyl, isopropyl. butyl, isobutyl, t-butyl. pentyl and 
isopentyl groups. 



Where \R a nd R repre sent alkoxy groups, these 



1 




may be the same or different and may be strai 

branched chain groups, preferably having from 1 

carbon atoms. Examples include the methoxy. ethoxy. 

propoxy. isopropoxy and butoxy groups. Alternatively. 

R and R may together represent a C, -C. 

1 4 

alkylenedioxy group, more preferably a methy lenedioxy or 
ethylenedioxy group. 

Preferred classes of compounds of the present 
invention are as follows: 



• • •• 

• • • 



• 

• • • 



(1) Compounds in which R represents a hydrogen atcm. 
a Cj^-Cg aliphatic acyl group, an aromatic acyl group 
or a heterocyclic acyl group. 



• 

• mm 

• • • 



• • * 



•••• 



(2) Compounds in which Y represents an oxygen atom; 

_i 2 

R and R are the same or different and each 

represents a hydrogen atom or a ^-C^ alkyl group; 

R represents a hydrogen atom, a C. -C r aliphatic 

acyl group, an aromatic acyl group or a pyr idinecar bonyl 
4 5 

group; and R and R are the same or different and 
each represents a hydrogen atom, a alkyl group 

or a C x or C 2 alkoxy group. 



(3) Compounds as defined in (2) above, in which: R 1 . 
2 4 5 

R . R and R are the same or different and each 



rep resents a hydrogen atom or a C^-Cg alkyl group; n 
is 1 or 2; and W represents the -CH 2 « or >CO group. 
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(4) Compounds as defined in (3) above, in which R 3 
represents a hydrogen atom, a C^Cg aliphatic acyl 
group, a benzoyl group or a nicot inoyl group. 

(5) Compounds as defined in (4) above, in which: R 1 
4 

and R are the same or different and each represents a 

2 5 

C l~ c 5 alkyl group; R and R are the same or 
different and each represents the hydrogen atom or the 
methyl group; and R 3 represents a hydrogen atom or a 
C 1 -C 4 aliphatic acyl group. 

(6) Compounds in which: W represents the -CH^- or 

>CO group; Y and Z both represent oxygen atoms; n is 1 
1 4 

or 2; R and R are the same or different and each 
represents a C ][ -C 4 alkyl group; R 2 and R 5 are 
the same or different and each represents the hydrogen 
atom or the methyl group; and R 3 represents a hydrogen 
atom or a C^-C^ aliphatic acyl group. 

(7) Compounds as defined in (6) above, in which n is 1 

(8) Compounds as defined in (6) or (7) above, in v|»ach 
W represents the -CH 2 » group. 

Preferred compounds among the compounds of this 
invention are those wherein: R 1 is a C^-C^ alkyl 
group." more" pref erably-a-methyl~or-isobutyl -group, : ^ost 
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preferably a methyl group; R is a hydrogen atom or a 
C 1 -C 4 alkyl group, preferably a hydrogen atom, or a 
methyl or isopropyl group, more preferably a hydrogen 
atom or a methyl group, most preferably a methyl group; 
R 3 is a hydrogen atom, a C^-C^ aliphatic acyl 
group, an aromatic acyl group or a pyr idinecarbonyl 
group, preferably a hydrogen atom, or an acetyl, 
butyryl. benzoyl or nicotinoyl group, more preferably a 
hydrogen atom or an acetyl, butyryl or benzoyl group. 

4 

most preferably a hydrogen atom or an acetyl group; R 

is a hydrogen atom, a C^-C^ alkyl group or a or 

C 2 alkoxy group, preferably a methyl, isopropyl, 

t-butyl or methoxy group, more preferably a methyl or 

t-butyl group, most preferably a methyl group; R 5 is a 

hydrogen atom, a C„ -C alkyl group or a c or C„ 

14 12 

alkoxy group, preferably a hydrogen atom, or a methyl or 
methoxy group, more preferably a hydrogen atom or a 
methyl group anc most preferably a methyl group; n is 1 
or 2. preferably 1; Y is an oxygen atom; Z is an oxygen 
atom or an imino group, most preferably an oxygen ^tom; 
and W is a -CH 2 ~ or >C = 0 group, preferably a -CH 2 ~ 
group. 



Specific examples of compounds of the present 
invention are given in the following list: 
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[4- (6-hydroicy-2/5 # 7 # 8-tetramethylchroman-2« 
--oxy) benzyl"] thIazolidIne-2 . 4-dione 

2 . 5- [4- (6-hydroxy-2. 5,7-tr imethylchroman-2- 
ylmethoxy ) benzyl ] thiazol id ine-2 . 4-dione 

3 . 5-[4- (7-t-butyl-6-hydroxy-2-methylchromaa-2- 
ylmethoxy) benzy 1 ] thiazol id ine-2 . 4-dione 

4 • 5- [4- ( 6-hydroxy-2-methylchroman-2-ylmethoxy)- 
benzyl ]thiazolidine -2. 4-dione 

5. 5- [4- (2-e thy 1-6 -hydroxy- 5 . 1 . 8-tr imethy 1 chroma n- 2 
ylmethoxy ) benzyl ] thiazol id ine-2 . 4-dione 

6 . 5- [4- ( 6 -hydroxy- 5 . 7 . 8- tr imethy 1 chroma n-?- 
ylmethoxy ) benzy 1 J thiazol idine -2, 4-dione 

7. S-[4-(6-hydroxy-2,7. 8- tr imethylchroraan-2- 
ylmethoxy ) benzyl ] thiazol id ine-2 . 4-dione 

8 . 5 - [4 - ( 6 -hydroxy- 7- isopr opy 1-2-raethy lchroman^- 
ylmethoxy ) benzyl ] thiazol id ine- 2 . 4-dione 

9 . 5- [4- { 6- hydroxy- 5 . 7-di isppr opyl-2-methylchroman- 
ylmethoxy) benzyl ]riiiazo lid ine-2 . 4-dione 



1J 

10. 5-[4-(6-hydroxy-2-methyl-7-propylchroman-2- 
ylmethoxy) benzyl] thiazolidine-2, 4-dione 

11. 5- {4- [ 2- (6-hydroxy-2. 5 .7 , 8-tetramethylchroroan-2 
yl)ethoxyj benzyl} thiazolidine-2 , 4-dione 

12. 5- {4- [2- (6-hydroxy-2, 5.7-triroethylchroman-2- 
yl)ethoxy] benzyl} thiazolidine-2, 4-dione 

13 . 5- {4- [2- (7-t-butyl-6-hydroxy-2-methylchroman-2- 
yl)ethoxy] benzyl} thiazolidine-2, 4-dione 

14 . 5- { 4- [2- (6-hydroxy-2-methylchroraan-2-yl ) ethoxy] 
benzyl} thiazolidine-2, 4-dione 

15. 5-{4-[2-(2-ethyl-6-hydroxy-5,7.8-triroethyl- 
chrot:an-2-yl ) ethoxy] benzyl } thiazolidine-2 . 4-dione 

16 . 5-{ 4- [2- (6- hydroxy- 5, 7 . 8-tr imethylchroman-2- 
yl) ethoxy] benzyl} thiazolidine-2, 4-dione 

17. 5- {4- [2- (6-hydroXy-5,7-diisopropyl-2, 8-dimethy| 
chroraan-2-yl ) ethoxy] benzyl } thiazolidine-2 , 4-dione 

18 . 5- { 4- [2- ( 6-hydroxy-7- pen ty 1-2- propyl chroman-2- 
yl) ethoxy] benzyl} thiazolidine-2. 4-dione 
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19. 5-[4-(6-hydroxy-7,8-dimethoxy-2.5-dimethyl- 
chroman-2-ylmethoxy ) benzyl ] thiazolidine-2. 4-dione 



20 . 5- [ 4- ( 6-hydroxy-7 . 8-dimethoxy-S-methyl- 
chroman-2-ylmethoxy ) benzyl ] thiazol idine-2 . 4-dione 

21. 5-[4-(2-ethyl-6-hydroxy-7.8-dimethoxy-5-methyl- 
chroman-2-ylmethoxy) benzyl] thiazolidine-2. 4-dione 

22. 5-[4-(6-hydroxy-2.5-dimethyl-7.8-methylenedioxy 
chroman-2-ylmethoxy) benzyl] thiazol idir.e-2. 4-dione 

23. 5-{4-L2-(6-hydroxy-7.8-dimethoxy-2. 5-dinethyl- 
chroman-2-yl)ethoxy]benzyl} thiazolidine-2. 4-dione 

24. 5-C4-[3-(6-hydroxy-2.5.7,8-tetraroethylchroman^2- 
yl)propoxy J benzyl} thiazolidine-2. 4-dione 

25. S-C4-[3-(7-t-butyl-6-hydcoxychroman-2- 
yDpropoxy] benzyl J thiazolidine-2. 4-dione 

26 . 5- t4- ( 6-hydroxychroraan-2-ylrae thoxy ) benzyl ] - 
thiazolidine-2. 4-dione 

27. &-[4-(6-hydcoxy-2.7-dimethylchroman-2-ylraetho^y) 
benzyl J thiazolidine-2. 4-dione 



15 

28. 5-[4-(6-hydroxy-5.7.8-trimethyl-2-propylchroraan-2 
ylmethory) benzyl ] thiazolidine-2 . 4-dione 

29 . 5- [4- (7-t-butyl-6-hydroxy-2-isopropylchroroan-2- 
ylmethoxy)benzyl] thiazolidine-2. 4-dione 

30. " 5-[4- ( 6-hydroxy-2-isobutyl-5 . 7 . 8- tr imethylchroman 
2-ylmethoxy) benzyl] thiazolidine-2. 4-dione 

31. 5-[4-(6-hydroxy-2-isobutyl-7-isopropylchroman- 
2-ylmethoxy) benzyl] thiazolidine-2. 4-dione 

32 . 5- [4- ( 6- hydroxy- 5. 7 . 8-tr imethy 1 -2-penty lchr oraan-2 
ylmethoxy) benzyl] thiazolidine-2. 4-dione 

33 . 5- [4- ( 6-hydroxy-2-isopentyl-5 . 7-d imethylchroman^2 
ylmethoxy) benzyl ] thiazolidine-2. 4-dione 

34. 5-[4-(6-hydroxy-2. 5.7. 8- tetrame thylehr oraan-2- 
ylmethoxy) benzyl ] -2-iminothiazolidin-4-one 

35 . 5- [4- ( 6- hydroxy- 5 . 7-d i isopropyl-2-me thylehr omai*- 2 
ylmethoxy) benzyl ] -2- imi no thiazol id in-4 -one 

36 . i-[4- (7-t-butyl-6-hydroxy-2-methylchroman-2- 
ylmethoxy) benzyl ] -? 2- imino thiazol id in-4- one 



1 
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3 7 . 5- £ 4-X6— hydr oxy-2^ Jne thylchroroan-2-ylmethoxy)- 
benzyl ]-2-imrnotixia zo 1 idi n-4 - one 

38 . 5-[4-(2-ethyl-6-hydroxy-5 . 7 . 8- tr imethylchroman-2- 
ylme thoxy ) benzy 1 ] -2- iminothiazol id in-4 -one 

39 . 5-[4-( 6-hydroxy-7 # 8-dimethoxy-2 # 5 -dime thy 1 - 
chroman-2-ylme thoxy ) benzyl ] -2- iminothiazol id in- 4 -one 

40. 5- [4- (6- hydroxy- 5. 7. 8-tr ime thy lch^oman-2- 
*; ylmethoxy) benzyl ]-2- iminothiazol id in- 4 -one 

• * 41. [4- (2- ethyl -6- hydroxy- 7 # 8-d irae thoxy-5-rae thyl- 

•• chroman-2-ylme thoxy ) benzyl ] -2- iminothiazol idin-4-one 

42. 5-[4-( 6- hydroxy- 2 . 7-d ime thy 1 chroma n- 2 -ylmethoxy ) 
benzyl ]-2- iminothiazol id in- 4 -one 

43. 5-{4- [ 2- ( 6-hydroxy-2 . 5 . 7 # B-tetraraethylchroman-2- 
yl)ethoxy] benzyl } -2- iminothiazol id in- 4-one 

*• 44. 5-{4-[2-( 6-hydroxy-2-methylchroman-2-y 1 ) ethoxy J - 

.* benzyl }-2-iminothiazolidin- 4-one 



45 . 5-{ 4- [2- ( 7- t- butyl -6-hydroxy-2-rae thyl chroman-2 - 
yl)e thoxy] benzyl} -2- iminothiazol id in- 4 -one 
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46. 5- {4- [2- (6-hydroxy-7. 8-d imethoxy-2 , 5-dimethyl- 
chr oman-2-yl) ethoxy] benzyl} -2- iminothiazol id in-4-ane 

47. 5-{4-[2-(2-ethyl-6-hydroxy-7, 8-dimethoxy-5- 
methylchroman-2-yl ) ethoxy] benzyl } -2- irainothiazo lid in- 
one 

48 . 5- {4- [2- (6-hydroxy-7 # 8-dimethoxy-5-methyl- 
chroman-2-yl ) ethoxy] benzyl } -2- iminothiazol id in-4 -one 

49 . 5- {4^ [3. (6- hydroxy- 2, 5.7, 8-tetramethylchroman-2- 
yl )propoxy] benzyl } -2- iminothiazol id in-4-one 

50. 5-[4-(6-hydroxy-2. 5 . 7 , 8- tetramethylchroman-2- 
ylmethoxy) benzyl ] - 2 . 4-d i iminothiazol idine 

51. 5- [4- (6-hydroxy-2, 5 . 7- tr irae thylchroman-2- 
ylmethoxy) benzyl J -2 . 4-d i iminothiazol idine 

52. 5- [4-(7-t-butyl-6-hydroxy-2-methylchroman-2- 

ylmethoxy) benzyl ] -2 . 4 -di iminothiazol idine 

J 

53 . 5-[4-(6-hydroxy-2-raethylchroraan-2-ylmethoxy)- 
benzyl]-2. 4-d i iminothiazol idine 



IB 

54. 5-[4_(7_t-butyl-6-hydroxychroman-2-ylmethoxy)- 
benzyl] -2, 4-diiminothiazolidine 

55. 5-[4-(6-hydroxy-7. 8-dimethoxy-2. 5-dimethyl- 
chroman-2-ylroethoxy) benzyl] -2. 4-diiminothiazolidine 

56. 5-[4-(6-hydroxy-7. 8-dimethoxy-5-methyl- 
chroman-2-ylmethoxy) benzyl] -2. 4-diiminothiazolidine 

57. 5-f 4-(2-ethyl-6-hydroxy-7. 8-dimethoxy-5-methyl- 
chroman-2-ylmethoxy) benzyl ] -2, 4-di irai no thiazo lid ine 

58 . 5-{4-[2- (6-hydroxy-2. 5.7. B-tetramethylchrornan^- 
yDethoxyJbenzyl} -2. 4-diiminothiazolidine 

59 . 5-{4-[2-(7-t-butyl-6-hydroxy-2-methylchroman-2- 
yl)ethoxy] benzyl) -2 . 4-di iroinothiazol id ine 

60. 5-{ 4- [2- (6-hydroxy-2-raethylchroman-2-yl)ethoxy]- 
benzyl) -2. 4-diiminothiazolidine 

61. 5-{4-[3-(6-hydr6xy-7.8-dimethoxy-2,5-dimethyl- 
chroman-2-yl)propoxy J benzyl} -2. 4-diiminothiazolidine 

62. 5- [4- (6-acetoxy-2. 5.7. 8- te trame thylchcoman-2- 
ylmethoxy) benzyl] thiazo lid ine-2, 4-di one 
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63. 5-[4-(6-benzoyloxy-2. 5.7. 8-tetraraethylchroraan- 
ylmethoxy)benzyl]thiazolidine-2.4-dione 

64. 5-[4-(6-acetoxy-7-t-butyl-2-methylchroinan-2- 
ylmethoxy) benzyl J thiazolidine-2. 4-dione 

65. 5-[4-(6-acetoxy-2-methylchroraan-2-ylraethoxy)- 
benzyl] thiazolidine-2. 4-dione 

66. 5-[4-(2-ethyl-6-isobutyryloxy-5.7.8-triraethyl- 
chroman-2-ylmethoxy) benzyl J thiazolidine-2. 4-dione 

67. 5-[4-(6-butyryloxy-2. 5.7. 8- tetramethylchroraan-2 
ylmethoxy) benzyl J thiazolidine-2. 4-dione 

68. 5-{4-[2-(6-m-f luorobenzoyloxy-2.5.7-trimethyl- 
chroman-2-yl)ethoxy) benzyl} thiazolidine-2. 4-dione 

69. 5-{4-[2-(6-acryloyloxy-7-t-butyl-2-methyl- 
chroman-2-yl)ethoxyJ benzyl} thiazolidine-2. 4-dione 

70. 5-{4-[2-(6-heptanoyloxy-2-methylchroman-2-yl)- 
ethoicy] benzyl} thiazolidine-2. 4-dione 

71. 5-{4-[2-(6-£-aminobenzoyloxy-2-ethyl-5.7,8- 
trimethylchroman-2-yl)ethoxyJ benzyl} thiazolidine-2. #- 
diono 
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72. 5-(4-r2-(S.7 # 8-trimethyl-6-3'-thanoyloxychroman 
2 -y 1 ) e thoxy 3 benzyl }thiazolidine-2. 4-dione 



73. S-{4-C2-(6-2'-furoyloxy-5.7-diisopropyl-2.8- 

dimetnylchroman-2-yl)ethoxy3ben2yl}chia 2 olidine-2.4- 
dione 



74. 5-{4-t2-(6-e-naphthoyloxy-7-pentyl-2-propyl- 
chroman-2-yl ) ethoxy] benzyl } thiazolid ine-2 . 4-dione 

75. 5-(4-(2.5.7.8-tetramethyl-6-nicotinoyloxychroman-2. 
ylmethoxy) benzyl J thiazolid ine-2. 4-dione 

76. 5-{4-[6-(3.5-dichlorobenzoyloxy)-7.ff-dimethox^- 

5-methylchroman--2-ylmethoxy] benzyl) thiazolidine-2,*- 
dione 

77. 5-r4-(2-ethyl-7.8-dimethoxy-5-inethyl-6- V aleryioxy- 
chroman-2-ylmethoxy) benzyl J thiazol idine-2 . 4-dione 

78. 



5-r4-C6-isonicotinoyloxy-2.5-din»ethyl-7.8-meGHyl- 
enedioxychroraan-2-ylmethoxy) benzyl ]thiazolidine-2.|-di 

79. 5-{4-[2-(7.8-dimethoxy-2,5-dimethyl-6-£-nitro« 
benzoyloxychroman-2-yl ) ethoxy j benzyl } thiazol id ine-}, 4- 
dione 



one 
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80. 5-{4-f3-(6-o-chlorob e n2oyloxy-2.5.7.8-tetra> 
methylchroman-2- y i,p ropoxyJben2yl}thiazolidine _ 2 ^_ 
dione 



«• 5 -' 4 -t3-(7-t-butyl- 6 . a . dlmctlllrlamlnobenjoyloxir _ 5 
"eth yl c ht oma„. 2 . yl)I>copoxy , ben2yl)tliUzoi . dine _ 2 ^_ 
dione 



82. 5 -f4-(6>acetoxychroman-2- y i ro e th0 xy)benzyl J . 
thiazolidine-2.4-dione 

83. 5-r4-(6-acetoxy-2.7-dimethylchroman-2- 
ylm e thoxy)benzyl]thia 2 olidine-2.4-dione 

»«• 5 -^-(6-ace t oxy-2.5.7. 8 -tetran l ethylchron l an-2- 
ylmethoxyjbenzylj^-iminothiazolidin^.one 

«5. 5-f4- (6 . ac etoxy-5.7-dii S opco Py i- 2 . raethylchroman _ 2 _ 
ylmethoxy)benzylj-2-iminothiazolidin- 4 -one 

86. 5 -^-r7-C-bu t yl- 6 . (3 . 5 . di . t . butyl _ 4 _ hydroxy _ 
b enzoy 1 oxy)-2- ro e th y lchroman . 2 _ yllnethoxyJben2yi}2 _ 4mino 
thiazolidin-4-one ! 

87. 5 -r 4 -C6-acetoxy-2-me t hylchro»an-2.y lin ethoxy)- 
be ^ylJ-2-ini„othiazolidin-4-one 



• 

• • « 

• • 



• • • 



•• • • 
• « 



• 
• 



« 

• ••• 
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88. 5-[ 4 -(2-ethyl-5.7.8-trimethyl-6-phenylacetoxy- 
chroman-2-ylmethoxy) benzyl J-2-iminothiazolidin-4-one 

89. 5 -M-(6-cinnamoyloxy-7 # 8-dimethoxy-2.5-dimethyl- 
chroman-2-ylmethoxy)benzyl]-2.iminothiazolidin-4-one 

90. 5-[4-(6-m-chlorobenzoyloxy-7.8-dimethoxy-5-methyl. 
chroman-2-ylmethoxy)benzylj-2-iminothiazolidin-4-one 

91. 5-[4-(2-ethyl-7.8-dimethoxy-5-methyl-6.vaieryloxy. 
chroman-2-ylmethoxy)benzylJ-2-iminothiazolidin-4-, 



•one 



92. 5-r4-(6-acetoxy-2.7-dimethylchroman-2-ylmethoxy)- 
benzylj- 2 -iminothiazolidin-4-one 

93. & -{4-[2-(6-o-methoxybenzoyloxy-2.5.7.8-tetra- 

methylchroman-2-yl)ethoxyJbenzyl,-2-imino t hiazolMin-4- 
one 

94. 5-{4-[2-(2-methyl-6-pivaloyloxychcoman-2-yl) f . 
ethoxyJbenzyl}-2-iminothiazolidin-4-one 

95. 5 -^-[2-(7-t-butyl-2-methyl-6-propionyloxy- 
chroman-2-yl)e t hoxyJbenzyl}-2-iminothiazolidin-4-Qne 



96. 5-{4-r2-(6-ethoxycarbonyloxy-7.8-dimethoxy-2.5- 
dim^thylchroman-2-y J^tJ^b^n^ thiazo IJd i 



n- 



4-one 



97. 5-{4-[2-(6-£-chlorophenylacetoxy-2-ethyl-7. 8- 

dimethoxy-S-methylchroman^-yDethoxyJbenzyD^-imino- 
thiazolidin-4-one 

98.. 5-{4-[2-(7, 8-dimethoxy-5-methyl-6-3 ■ - 

phenylpropionyloxychroman-2-yl)etho X yJben 2 yl)-2-imino- 
thiazolidin-4-one 

99. 5-{4-[3-(6-benzyloxycarbonyloxy-2.5.7.8-tecra- 

methylchroman-2-yl) P ro P oxy]benzyl)-2-iminothia2olidin-4- 
one 

100. W4-(6-benzoyloxy-2.5.7.8-tetramethylchroman-2- 
ylmethoxy) benzyl ]-2. 4-di iminothiazol idine 

101. 5-[ 4-(6-cyclohexanecarbonyloxy-2. 5.7_tri- 
methylchroman-2-ylmethoxy)benzylJ-2.4-diiminothiazolidine 

102. 5-[4-(6-acetoxy-7-t-butyl-2-methylchroman-2- 
ylmethoxy)benzylj-2.4-diiminothiazol idine 

103. 5-[4-(6-acetoxy-2-methylchroman-2-ylmethoxy)- 
benzyl J -2. 4-di iminothiazol idine 

104. S-C4-(6-acetoxy -7-t-butylchronian-2-vWi-hn y ^- 
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benzyl] -2. 4-diiminothiazolidine 

115. 5-[4-(6-acetoxy-2.7-dimethylchroraan-2-ylmethoxy) 
benzyl J -2. 4-diiminothiazolidine 

1C£. S-£4-(6-acetoxy-7. 8-dimethoxy-2. S-dimethyl- 
c-oman-2-ylmethoxy) benzyl J -2. 4-diiminothiazolidine 

l:?. 5-C4- (6-acetoxy-7. 8-dimethoxy-5-methyl- 
c-oman-2-ylmethoxy) benzyl ] -2. 4-diiminothiazolidine 

ICS. 5-r4-(6-acetoxy-2-ethyl-7.8-dimethoxy-S-raethyl- 
c--°*an-2-ylmethoxy) benzyl] -2. 4-diiminothiazolidine 

115. 5-{4-[2-(6-methoxycarbonyloxy-2. 5.7. 8-tetra- 

B5thylchroman-2-yl)ethoxy] benzyl} -2. 4-diiminothiazoX- 
iiine 

113. 5-l4-[2-(7-t-butyl-6-cyclopentanecarbonyloxy-2»- 

ttsthylchroman-2-yl)ethoxy] benzyl} -2. 4-diiminothiazoU 
iiine 

111. 5-{ 4- [2- (6-f ormyloxy-2-raethylchroman-2-yl)- 
e:zoxy] benzyl} -2. 4-diiminothiazolidine 

112. 5-{ 4- [3 - (6-methacryloyloxy-7. 8-dimethoxy- 
2.5-dimethylchroman-2-yl)propoxy]benzyl}-2.4- 
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diiminothiazolidine 

113 . 5-[4-(6-hydroxy-2. 5.7. 8-tetraraethyl-4-oxochr oman- 
2-ylmethoxy) benzyl ] thiazo lid ine-2 . 4-dione 

114 . 5-[4-(4. 6-dihydroxy-2. 5.7. 8- tetraraethylchroraan^- 
ylriiethoxy ) benzyl ] thiazolidine-2 .4-dione 

115 . 5- [4* ( 6-hydroxy-2 . 5 . 7- tr iraethy l-4-oxochroraan-2- 
ylmethoxy) benzyl ] thiazolidine-2. 4-dione 

116* 5 - [4- ( 7- t-butyl-6-hydroxy-2- methyl -4-o xochroman-2 
ylmethoxy) benzyl ] thiazo 1 id ine-2 . 4-d ione 

117. 5-[4-(7-t-butyl-4. 6-dihydroxy-2-methylchroraan-Z- 
ylmethoxy ) benzyl ] thiazolidine-2 . 4-dione 

118 . 5- [ 4- ( 6-hydroxy-2-methyl-4-oxochroman-2-yl- 
methoxy) benzyl ] thiazolidine-2 . 4-dione 

119. 5-[4-(2-ethyl-6-hydroxy-5.7. 8- tr ime thy l-4- 
oxoch^oraan-2-ylme thoxy ) benzyl ] thiazolidine-2. 4-dion^5 

120. 5- [4- (2-ethyl-4 . 6-d ihydroxy-S . 7 . 8- t rime thy 1- 
chroman-2-ylmethoxy) benzyl ] thiazolidine-2 , 4-dione 

121. 5-[4-(6-hydroxy-5.7. 8-tr imethyl-4-oxochroman-?- 



ylmethoxy ) benzyl ] thiazolidine-2 . 4-dione 



122. 5-[4-(6-hydroxy-2.7.8-trimethyl-4-oxochroman-2- 
ylmethoxy) benzyl] thiazolidine-2. 4-dione 

123. 5-[4-(6-hydroxy-7-isopropyl-2-methyl-4-oxochroroan- 
2-ylmethoxy) benzyl J thiazolidine-2 . 4-dione 

124. 5-[4-(6-hydroxy-S.7-diisopropyl-2-raethyl-4-oxc- 
chroman-2-ylmethoxy) benzyl] thiazolidine-2. 4-dione 

125. 5-[4-(6-hydroxy-2-n»ethyl-4-oxo-7-propylchroman-2- 
ylmethoxy) benzyl] thiazolidine-2. 4-dione 

126. 5-{4-[2-(6-hydroxy-2.5.7.8-tetramethyl-4- 
oxochroman-2-yl)ethoxy J benzyl) thiazolidine-2. 4 -d^one 

127. 5-[4-f2-(4.6-dihydroxy-2.5.7.8-tetramethyl^ 
chroman-2-yl)ethoxyJbenzyl} thiazolidine-2. 4-dion^ 

128. 5-{4-[2-(6-hydcoxy-2,5.7-trimethyl-4-oxoch£pman- 
2-yl)ethoxy] benzyl) thiazolidine-2. 4-dione 

129. 5-{4-[2-(7-t-butyl-6-hydroxy-2-methyl-4- 
oxgchroman-2-yl)ethoxy J benzyl) thiazolidine-2. 4-dipne 

130. 5-{4-[2-(7-t-butyl-4.6-dihydroxy-2-methyl- 
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chroman-2-yi) ethoxy] benzyl } thiazolidine-2 . 4-di 



131. 5-{4-[2-(6-.hydroxy-2-methyl-4-oxochroman-2-yl)- 
ethoxy] benzyl} thiazolidine-2. 4-dione 

132. 5-{4-[2-(2-ethyl-6-hydroxy-5.7.8-trimethyl-4- 
oxocnroman-2-yl)ethoxy]benzyl) thiazolidine-2. 4-dione 

133. 5-{4-r2-(6-hydroxy-5.7.8-trimethyl-4-oxochroman- 
2-yl)ethoxy]benZyl} thiazolidine-2. 4-dione 

134. 5-{4-t2-(6-hydroxy-5.7-diisopropyl-2.8-dimethyl- 
4-oxochroman-2-yl)ethoxyJbenzyl) thiazolidine-2. 4-dione 

135. 5-{4-[2-(6-hydroxy-4-oxo-7-pentyl-2-propyl- 
chroraan-2-yl) ethoxy] benzyl} thiazolidine-2. 4-dione 

136. 5-[4-(6-hydroxy-7.8-dimethoxy-2.5-dimethyl-4-pxo- 
chroman-2-ylmethoxy)benzyl] thiazolidine-2. 4-di. 



.one 



137. 5-t4-(6-hydroxy-7.8-dimethoxy-5-methyl-4-oxo- 
chroaan-2-ylmethoxy)benzylj thiazolidine-2. 4-dione 

138. 5-[4-(2-ethyl-6-hydroxy-7.8-dimethoxy-5-methy|- 
4-oxochroman-2-ylmethoxy)benzylj thiazolidine-2. 4-diqne 

^39 5 __5 = X4-i fc hKdrox3P-2^5«dl«e thy -1-7, 8-methylenedioxy^ 



u 

1 



0 
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4-oxochroman-2-ylmethoxy)ben 2 yl]thia 2 olidine-2.4-di 



one 



140. 5-{4-[2-(6-hydroxy-7.8-dimethoxy-2.5-dimethyl- 
4 -°*°chroman-2-yl)ethoxy]benzyl} thiazolidine-2. 4-di 



one 



141. S-{4-[3-(6-hydroxy-2.5.7.a-tetraniethyl-4-oxo- 
chroman-2-yl)propoxy]benzynthia Z olidine-2.4-dione 

142. 5-.{4-[3-(7-t-butyl-6-hydroxy-4-oxochroman-2- 
yl)propoxy]benzyl} thiazolidine-2. 4-dione 

143. W4-(6-hydroxy-4-oxochroman-2-ylraethoxy)benzylJ- 
thiazolidine-2. 4-dione 

144. W4-(6-hydroxy-2.7-diraethyl-4-bxochroinan-2-yl, 
methoxy) benzyl J thiazolidine-2. 4-dione 

145. 5-[4-(6-hydroxy-5,7.8-trimethyl-4-oxo-2- 
Pcopylchroman-2-ylmethoxy) benzyl j thiazolidine-2. 4-diqi,e 

146. 5-[4-(7-t-bucyl-6-hydroxy-2-isopropyl-4-oxo- 
chroman-2-ylmethoxy) benzyl J thiazolidine-2. 4-dione 

147. 5-£4-(2-butyl-6-hydroxy-5.7.8-trimethyl-4-oxo- 
chroman-2-ylmethoxy)benzyl]chiazolidine-2.4-di, 



.one 



148. W4-(6-hydroxy-2- i S obutyl-S.7.8-trime t hvl-4- 



oxochroman-2-ylmethoxy) benzyl ] thiazo lid ine-2, 4-dione 

149. 5-[4-(4,6-dihydroxy-2-isobutyl-5.7, 8-tr imethyl- 
chroman-Z-ylmethoxy ) benzyl ] thiazo lid ine-2. 4-dione 

150. 5-[4-(2-t-butyl-6-hydroxy-5.7 # 8-triraethyl-4- 

. oxochroman-2-ylmethoxy)benzyl] thiazolidine-2. 4-dione 

151. 5-[4- (6-hydroxy-2-isobutyl-7-isopropyl-4- 
oxochroman-2-ylmethoxy) benzyl] thiazo lid ine-2. 4-dione 

152 . 5- [4- (6- hydroxy- 5 . 7-dimethyl-4-oxo-2-penty 1- 
chr oman-2-y line thoxy) benzyl J thiazolidine-2 . 4-dione 

153 . 5- [ 4- (6-hydroxy-5 . 7. 8-tr iraethyl-2-pentyl-4r- 
oxochroman-2-ylmethoxy) benzyl ] thiazol id ine-2 , 4-dione 

154 . [4- (6-hydroxy-2-isopentyl-5 .7, 8-tr imethy J.-4- 
oxochr oman-2-ylme thoxy) benzyl] thiazolidine-2. 4 -d I one 

155 . 5-t4-[6-hydroxy-5,7 # 8-tr imethy 1-2- ( 2-me thy 
bi*tyl) -4 -oxochroraan-2-ylme thoxy] benzyl} thiazol id f ne-2. 
d^one 

15 6. 5- [4-[2-(2,2-diraethylpropyl)-6-hydroxy-5,7 f 8- 
tr ime thy l-4-oxochroraan-2-ylme thoxy J benzyl} thiazo} id ina 
2/4-dione 
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157 . 5- [4- (6-hydroxy-2. 5 . 7 . 8-te tramethyl-4-oxochroman- 
2-ylme thoxy ) benzyl J -2- iminothiazol id in-4 -one 

158 . 5- [ 4- ( 6 -hydroxy- 5 , 7-diisopropyl-2-methyl-4- 

, oxochroman-2-ylme thoxy) benzyl J-2- iminothiazol id in- 4 -one 

159 . 5-[4-(7-t-butyl-6-hydroxy-2-methyl-4-oxochroman-2- 
ylmethoxy)benzy 1 ]-2-irainothiazolidin-4-one 

160. 5- [4 - (6-hydroxy-2-methyl-4-oxochroman-2-yl- 
methoxy) benzyl J - 2- iminothiazol id in- 4 -one 

161. 5-[4-(2-ethyl-6-hydroxy-S,7, 8- tr imethyl-4- 
oxochr oman-2-ylme thoxy ) benzyl J-2- iminothiazol id in- 4 -one 

162. 5- [4- (6-hydroxy-2-iso butyl -5.7.8- 1 rime thy 1- V 
oxochr oman- 2-ylme thoxy) benzyl ] -2- iminothiazol id in T 4-one 

163 . 5- [4- (6 -hydroxy-7. 8 -dime thoxy-2. 5-dime thy 1-$ -oxo- 
chr oman-2-ylme thoxy ) benzyl J-2- imi not hiaz olid in-4-pne 

164 • 5-[4-(6-hydroxy-5 .7, 8-tr imethyl^-oxochroraafi^- 
ylnethoxy) benzyl J -2- iminothiazol id in-4-one 

165 . 5- [4 - (2-ethyl-6-hydroxy-7 # 8-d ime thoxy- 5-rae t^yl- 
4-oxochroman-2-ylme thoxy) benzyl J -2- iminothiazol id j.n-4-one 



166. 5-[4-(6-hydroxy-2.7-diroethyl-4-oxochroman-2-yl- 
methoxy)benzyl]-2-iminothiazolidin-4-one 

167. 5-(4-[2-(6-hydroxy-2. 5 .7, 8- tetramethyl^- 
oxochroman^-yl ) ethoxy ] benzyl} -2- iminothiazolidin-4 -one 

16 8 . 5- {4- [2- (6-hydroxy-2-methyl-4-oxochroman-2-yl)- 
ethoxy] benzyl} -2- imi not hi az olid in-4 -one 

169. 5- {4- [2- (7-t-butyl-6-hydroxy-2-methyl-4-oxo- 
chroman-2-yl) ethoxy] benzyl} -2- irainothiazol id in-4 -one 

170. 5-{ 4- [2- (6-hydroxy-7 # 8-d imethoxy-2 . 5-dircethy 1- 
4-oxochroraan-2-yl )ethoxyJ benzyl} -2- iminothiazolidin-4- 
one 

171. 5-{ 4- [2- (2-ethyl-6-hydroxy-7, 8-dime thoxy-B- 
raethyl-4-oxochroinan-2-yl ) ethoxy] benzyl } -2-imino^ 
thiazo lid in-4 -one 

172. 5- {4- [2- (6-hydroxy-7. 8-dimethoxy-5-methyl,*4-oxo- 
chr oman- 2-yl ) ethoxy] benzyl } -2- iminothiazol idin-^-one 

173. 5-{4-[3-(6-hydroxy-2. 5,7. 8- tetramethyl-4-pxo- 
chroman-2-yl ) propoxy ] benzy 1 } -2-iminothiazolidin r 4-one 

>74V" 5-t4-(6-hydroxy-2i5T7rB-tetr-amethy-l-4^o^ 
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2-ylmethoxy) benzyl] -2. 4-di iminothiazolidine 



175 . 5- [4- (6-acetoxy-2. 5. 7. 8- te traraethyl^-oxo- 
chroman^-ylmethoxy ) benzyl ] thiazol idine-2 . 4-dione 

176. 5-[4-C6-acetoxy-4-hydroxy-2. 5 . 7 . 8-tetranethyl- 
chroman-2-ylmethoxy) benzyl ] thiazol idine-2 . 4-dione 

177. 5- [4- (4. 6-diacetoxy-2. 5.7. 8- tetramethylchroraan-2- 
ylmethoxy) benzyl] thiazol idine-2. 4-dione 

178. 5-[4-(6-acetoxy-4-benzoyloxy-2.5.7.8-tetramethyl- 
chroman-2-ylmethoxy) benzyl] thiazol idine-2. 4-dione 

17T. 5-[4-(4-acetoxy-6-benzoyloxy-2,5.7. 8- tetramethyl- 
chroman-2-ylmethoxy ) benzy 1 J thiazol idine-2. 4-dione 

180. 5- [4- (4. 6-dibenzoy loxy-2. 5.7.8- tetrame thy 1- 
chroman-2-ylmethoxy) benzyl J thiazolidine-2. 4-dione 

181. 5-[4-(2-ethyl-4. 6-diisobutyryloxy-5 . 7 . 8-trimethyl 
chroman-2-ylmethoxy) benzyl] thiazolidine-2. 4-dione 

182. 5- [4- (4. 6-dibutyryloxy-2. 5.7,8- te traraethyl- 
chroman-2-ylraethoxy) benzyl] thiazol idine-2. 4-dione 



183. 5-{4-f 2-(6-ro-f luorobenzoyl 



oxy-4-heptanoyloxy- 



2.5.7-trimethylchr6man-2-yl)ethoxyJben2yl}thiazolidine. 
2. 4-dione 

184. 5-{4-r2-(4.6-diacryloyloxy-7-t-butyl-2-methyl- 
chroman-2-yl)ethoxyjben 2 yl}thia 2 olidine-2.4-dione 

185. 5 -t4-[2-(4-m-fluorobenzoyloxy-6-heptanoyloxy-2- 
methylchroman-2-yl)e t hoxyJbenzyl} t hiazolidine-2.4-di 



one 



186. 5-{4-r2-(5,7.8-trimethyl-4.6-bis{3- 

thenoyloxy}chroman-2-yl)ethoxy]benzyl} t hiazolidine- 
2 . 4-dione 



187. 5-{4-[2-(4.6-bis{2-furoyloxyj-5.7-di- 

isopropyl-2.8-dimechylchroman-2-y» e «:hoxy)benzyl}- 
t hiazol id ine-2. 4-dione 

188. 5-[4-(2.5.7.8-tetramethyl-4.6-dinicotinoyloxK- 
chroman-2-ylmethoxy)benzylj C hiazolidine-2. 4-dione 

189. 5-{4-[4.6-bis(3.5-dichlorobenzoyloxy)-7.8- 
dimethoxy-5- me thylchroman-2-ylmethoxyJbenzyl}- 
thiazol id ine-2. 4-dione 

190. 5-[4-(2-ethyl-7 # 8-dimetttoxy-5-methyl-4.6- 

divaleryloxychroman-2-ylmethoxy)benzyl]thiazolidin 9 -2.4- 
dione 
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191. 5-{4-[7-t-butyl.6-(3.5-di-t-butyl-4-hydroxy, 

ben 2 oyloxy)-2-methyl-4-oxochroman-2-ylmetho Xy ]benzyl}- 
thiazolidine-2.4-dione 

192. 5-[4-(2-ethyl-5.7.8-trimethyl-4.oxo-6- P henyl- 
acetoxychroman-2-ylmethoxy,ben 2 yl]thiazolidine-2.4-dione 

193. 5-[4-(6-cinnamoyloxy-7.8-dimethoxy-2.5-dimethyl- 
4-oxochroman-2-ylmethoxy)benzyl]thia 2 olidine-2.4-dione 

194. 5-[4-(6-ra-chlocobenzoyloxy-7.8-dimethoxy-5- 

methyl-4-oxochtoman-2-yl rae thoxy)benzyl J thiazolidine-2.4- 
dione 

195. 5-[4-(2-ethyl-7.8-dimethoxy-5-methyl-4-oxo-6- 

valeryloxychroman-2-ylmethoxy)ben 2 ylj th iazolidine-2.4- 
dione 



ra- 



196. 5-{4-r2-(6-o-methoxybenzoyloxy-2.5.7.8-tet 
methyl-4-oxochroman-2-y 1 ) et«oxyJ benzyl } -2- imino- 
thiazolidin-4-one 



197. 5-{4-[2-(2-mechyl-4-oxo-6-pivaloyloxychroman- 
2-yl)ethoxy]benzyl}thiazolidine-2.4-dione 

198. 5-{4-r2-(7-t-butyl-2-methyl-4-oxo-6-pcopionyl- 
°^chroman>2-ylXet-hw-rSe n 2 vT^h4 a ,^,i^^^ -, . 7T— 



199. 5-{4-[2-(6-ethoxycarbonyloxy-7,8-dimethoxy-2, 5- 
dimethyl-4-oxochr oman-2-yl)ethoxy] benzyl } thiazol id ine- 
2.4-dione 

200* 5-{ 4- [2- (6-£-chloropheny lace toxy-2-e thy 1-7, 8- 
dimethoxy-5-raethyl-4-oxochroraan-2-yl )ethoxy] benzyl} - 
thiazolidine-2. 4-dione 

201. 5- [4- {2- [7. 8-dimethoxy-5-methyl-4-oxo-6-(3- 
phenylpropionyloxy)chroman-2-yl]ethoxy} benzyl ] - 
thiazolidine-2 . 4-dione 

202. 5- [4- (6-cyclohexanecarbonyloxy-2. 5.7 , 8-tetra- 
methyl-4-oxochroman-2-ylmethoxy) benzyl ]-2. 4-diimino- 
thiazolidine 

203 . 5- [4 - ( 6-acetoxy-2. 5 .7, 8- tetramethy 1-4-oxochrpman 
2-ylmethoxy) benzyl ]-2-iminothiazolidin-4-one 

204. 5-[4- ( 6-acetoxy-7-t-butyl-2-raethyl-4-oxochro|&an 
ylraethoxy) benzyl ] -2- imi no thiazol id in-4-one 

205 « 5- [4- ( 6-acetoxy-5 . 7 , 8-tr ime thyl chroma n-2- 
ylmethoxy) benzyl]-2-iminothiazolidin-4-one 

206 ■ 5- {4- [2- ( 6-acetoxy-7-t-bu ty 1-2 -roe thyl chroman-2- 
yJJ.e.thoxyJ ben zyl) -2- imi no thiazol i d in-4-one 



36 

207. 5-{4-[2-(6-acetoxy-7. 8-dimethoxy-2. 5-dimethyl- 
chroman-2-yl)ethoxy] benzyl} -2-iminothiazolidin-4-one 

208. 5-t4-[2-(2. 5.7.8- tetrame thyl-6-nicot inoyloxy- 
chroman-2-yl )ethoxy] benzyl } thiazolidine-2 . 4-dione 

Of the compounds listed above, preferred compounds 
are Compounds No. 1. 5. 6. 11. 13. 23. 27. 30. 34. 36. 
38. 40. 42. 62. 63. 67. 75. 113. 116. 148. 157. 159. 
162. 175. 205. 206. and 207. More preferred compounds 
are Compounds No. l. 5. 13. 30. 62. 67. 113 and 116 and 
the most preferred compounds are Compounds No. 1 and 62. 



Various of the compounds of the invention can exi*t 
in the form of tautomers. For example, those compounds 
of the invention in which Z represents an iraino groug 
and Y represents an oxygen atom can exist in the form, of 
the tautomers (IV). (iva) and (iVb): 




(Cn 2 ] n -0 




CH 2 -CH 



— C 



I I 
S NH 

Y 

NH 



(EI) 




Compounds in which both Y and Z represent imino 
groups can exist in the form of the tautomers (V) f CVa) 



3» 

• 



and (Vb) 
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Compounds in which Y and Z both represent oxygen 
atoms can exist in the form of the tautomers (VI)', (via) 



and (Vlb) : 




^ CB2-CH— 

I I ill) 

S NH 



Y 




0 




(CH 2 ) n -0 



XV -CH 2 -CH-r 



S N 

Y 

0 



(Ha) 




II ^(CH 2 ) n -0 




♦ • 
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For convenience, all of the tautomers are 
represented by a single formula, but the tautomeric 
nature of these compounds should be remembered, as it 
can nave an effect upon various of the properties of the 
compounds, including their salt-forming ability, as 
discussed hereafter. 

In addition, the compounds of the invention can 

exist in the form of various stereoisomers. For 

example, where W ^represents a >c=0 or -CH - group. 

2 

the carbon atoms at the 2- position of the chroman ring 

and the 5- position of the thiazolidine ring are both 

asymmetric. Furthermore, where W represents a 
6 

>CH-OR group, the carbon atoms at the 2- and 4- 
positions of the chroman ring and at the 5- position of 
the thiazolidine ring are asymmetric. All of thesq thus 
give rise to the possibility of stereoisomers. All of 
the isomers are represented herein by a single formula, 
and the present invention envisages both mixtures off the 
isomers and the individual isomers, which may be 
separated from each other by conventional means. 

The compounds of the present invention also incjudv 
salts of compounds of the invention described above f 
which may be salts with cations. Cations with whicjj the 
compounds of the invention may form salts include: 
_a_lkaj i metal s>_ such^as^ sod i urn or potassium; a 1 Jca 1 i ng 



earth metals, such as calcium; and trivalent metals, 
such as aluminium. 

It will, however, be appreciated that the particular 
nature of the salt employed is not- critical to the 
present invention and any cations known in the art for 
forming salts of this type may equally be used in the 
present invention. The only constraint is that the 
cations should not. or should not to an unacceptable 
extent, increase the toxicity or reduce the activity of 
the resulting compound. 

Because the compounds of the invention contain a 
number of salt-forming centres, mono- and di- salts may 
be formed. For example, because of the tautomeris* 
described above in relation to the c bounds of fopula 
(VI). there are two potential salt-forming reactiv* sites 
at the oxygen atom in the group -OR 3 and the nitrogen 
atom at the 3- position of the thiazolidine ring. \ 

PREPARATIO N OF NKW COMPOUNDS 

Step fa) 

Compounds of the invention in which 2 represents an 
imino group, that is to say compounds of formula 
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(in which R -R , n. W and Y are as defined above) 

may be prepared by reacting a compound of formula (II): 



R5 




[in which R -R and n are as defined above, A 
represents a cyano group, a carboxy group, an 
alkoxycarbonyl group, a carbamoyl group or a group pf 
formula -COO(M) m , in which M represents a cation an<l m 
is— ti|e-reciprocal— of— its-valency, and X represents p.. _ 



halogen atomj with thiourea. 



Where A represents a cyano group, the product is a 
compound in which Y represents an imino group; where A 
represents a carbox/. alkoxycarbonyl. carbamoyl or 
-COO(M) m group, tba product is a compound where Y 
represents an oxygen atom. 

In the above formula (li). where A represents an 
alkoxycarbonyl group, this is preferably a (C^-Cg 
alkoxy)carbonyl group, for example a methoxycarbonyl . 
ethoxycarbonyl. propoxycarbonyl . isopropoxycarbonyl or 
butoxycarbonyl group. M preferably represents a metal 
atom, such as a sodium, potassium, calcium or aluminium 
atom, or an ammonium group. x preferably represents a 
chlorine, bromine or iodine atom. 

This reaction is preferably applied only to th<$se 
compounds where W represents a -CH 2 - or >C=0 group, 
compounds in which W represents a >CH-OR 6 group 
being prepared from the corresponding compound where W 
represents a >c=0 group, as explained hereafter. 

Reaction of the compound of formula (II) with 
thiourea is preferably effected in the presence of a 
solvent, the nature of which is not critical, provided 
that it has no adverse effect on the reaction. Suitable 



solvents include: alcohols, such as methanol, ethanol. 
propanol. butanol or ethylene glycol monomethyl ether; 
ethers, such as tetrahydrof utan or dioxane; ketones, 
such as acetone; dimethyl sulphoxide; sulpholane; or 
amides, such as dimethylf ormamide. 

There is no particular limitation on the molar ratio 
of the compound of formula (II) to thiourea; however, we 
would normally prefer to use equimolar amounts or a 
molar excess of thiourea, preferably a slight molar 
excess. m general, from l to 2 moles of thiourea per 
mole of the compound of formula (II). are preferred. 

The various reaction conditions, such as the 
reaction temperature and time, will vary, depending upon 
the natures of the starting materials and the solvent; 
however, the reaction is normally effected at the reflux 
temperature of the solvent or at a temperature of from 
80 to 150"C for a period of from l to 20 hours. 

The resulting compound of formula (III) may be the 
desired final product of the present invention, in which 
case it may be isolated from the reaction mixture J>y 
conventional means, as discussed hereafter. ' 
Alternatively, with or without isolation and/or 
purification, the compound of formula (III) may be 
-subj«cted-t-o-one-or-both--of-steps (b) -and- (c) .- in-any 



order, and. if desired, step (c) may be followed by step 
(d). The product of any of these steps may be subjected 
to the salification reaction discussed in step (e). 

Step (b) 

In this step, the compound of formula (III), that is 
to say a compound of formula (I) in which Z represents 
an imino group, may be hydrolysed to give the 
corresponding compound of formula (I) in which Z 
represents an oxygen atom, that is to say a compound of 
formula (VII): 




0 



(in which R -R . n. W and Y are as defined above). 

The hydrolysis reaction is preferably caicied r*vt by 
heating the compound of formula (III) in a suitably 
solvent with water and an organic acid (such as acetic 
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acid) or a mineral , 

mineral acid (such as sulphuric acid Qr 

hydrochloric acid,. The nature Qf 

critical to rh • SOlVGnt is » ot 

to the invention. provided ^ u 

d " e UP ° n ^ S — "ivents 

nc u : sulpholane; aicohoiSf ^ 

ethanol or ethylene g i ycol monoraethyl ^ 

»oi e r; :;; unt ; f acid usedis — — 0 . lt . 10 

... more preferably frora 0 . 2 tQ , ^ 
the compound of formula (Hi) Th 

solvent- • Water ° r a ««eoue 

solvent is preferably employed in , 

over th. *Ployeu xn a large molar excess 

over the compound of formula (MIJ . 

Although not critical ,-h 
the reactio • «„p ecature . 

required £or the 1 " i the t lm e 

w »«e v in che compound of ■ -: 

no.-, he P fes ent step will 

normally likewise convert sa?d • • ' 

atom ^ lmin ° 9COUp t0 an oxy,. n 

atom, the product beino a 

compound i n which both Y and z 
a " oxygen atoms. However hv 

hv „ . "owever. by careful control of the 

hydrolysis conditions it ? 

' 1C is Possible r« ~ 

hvHpAl . F iDle to Prevent the 

i r;; e " action9oin ' <° — 

p " of th e product win fc e 3 ^ :■ 

tG * C0 »Pound in which Y 
represents an imino group and z represents 
atom. "presents an oxygen 



In addition to converting the imino group 
represented by Z to an oxygen atom, where R 3 in the 
compound of formula (III) represents an acyl group, the 
hydrolysis reaction may convert this to a hydrogen atom, 
although it is possible to maintain the acyl group 
represented by R 3 intact, provided that appropriate 
reaction conditions are chosen, as is well-known in the 
art. 



Where the compound of formula (VII) is a compound in 
which R 3 represents a hydrogen atom, this may be 
acylated to give a corresponding compound in which R 3 
represents one of the acyl groups defined above. This 
acylation reaction may be carried out at any suitable 
stage in the reaction sequence and may. if desired, be 
carried out simultaneously with the acylation reaction 
of step (d). as described hereafter. Where, however., 
the acylation reaction is carried out separately from 
step (d). the conditions are preferably as follow*: 

The acylating agent is preferably an acid hal*de or 
an acid anhydride, or it may be an organic acid, puch as 
an aromatic carboxylic acid or an aliphatic carboxylic 
acid, in association with a dehydrating agent or 
dehydrating catalyst such as a mineral acid (e.g. 
hydrochloric acid or sulphuric acid) or an organic acid 
(e.g. p_-toluenesulphonic acid). 
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The reaction is normally carried out in the presence 
of a solvent, the nature of which is not critical, 
provided that it has no adverse effect upon the 
reaction. Suitable solvents include: ethers, such as 
diethyl ether, tetrahydrof uran or dioxane; aromatic 
hydrocarbons, such as benzene or toluene; aliphatic 
hydrocarbons, such as hexane. cyclohexane or heptane; 
halogenated hydrocarbons, such as methylene chloride or 
chloroform; ketones, such as acetone or methyl ethyl 
ketone; amides, such as dimethylf ormamide or 
dimethylacetaraide; organic bases, such as pyridine or 
tr iethylamine; sulphoxides. such as dimethyl sulphoxide; 
sulphones. such as sulpholane; or water; a single one of 
these solvents or a mixture of any two or more thereof 
may be employed. 

The ratio of the amount of the compound of fprmula 
(VII) in which R 3 represents a hydrogen atom to pfie 
amount of acylatjjag agent is not particularly critical, 
but the use of a slight molar excess of the acyl#ting 
agent over the compound of formula (VII) may be 
desirable. In general, we prefer to employ from 1 to 2 
moles of acylating agent per mole of compound of formula 
(VII). . , 

The reaction conditions, such as the reactiop 
temperature and reaction time, will vary, depending upon 



a number of factors, including the nature of the 
starting materials and-aolvent. but the reaction is 
generally carried out at a temperature of from 0 to 
100»C for a period of from several minutes to about 20 
hours. 

Step (C) 

Compounds of formula (i) i n which W represents a 
group of formula >CH-OH. that is to say compounds of 
formula (Id): 




(in which R^R 5 . n. y and Z are as defined above) 
may be prepared hy reducing the corresponding compound 
in which W represents a group of formula >C=0. th*t is 
to say a compound of formula (lb): 
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(in which R 1 -R 5 . n. y and Z are as defined above). 



The reducing agent employed for this reaction is any 
one which is capable of reducing a ring carbonyl group 
to a >CH-OH group without affecting, or affecting to a 
substantial degree, the remainder of the molecule. 
Suitable reducing agents include borohydr ides . swh as 
sodium borohydride. or K-Selectr ide. especially ,pdium 
borohydride. 

The reaction is preferably effected in the presence 
of a solvent, the nature of which is not critical, 
provided that it has no adverse effect upon the 
reaction. Suitable solvents include, for examples 
alcohols, such as methanol, ethanol. propanol. bMtanol 
or ethylene glycol monomethyl ether; and ethers. R uch as 
tetrahydrofuran or dioxane. 



The molar ratio of the compound of formula (lb) to 
the reducing agent is not critical . however we presfer to 
employ a molar excess of reducing agent, preferably from 
1 to 20 moles of reducing agent (especially sodiv^ 
borohydride) per mole of compound of formula (lb). 

The reaction conditions, particularly the reaction 
temperature and time, will vary depending upon a number 
of factors, especially the natures of the starting 
material, solvent and reducing agent* However, the 
reaction is normally carried out at a temperature of 
from 0 to 100°C for a period of from 1 to about 20 hours. 

Step fd) 

Optionally, compounds of formula (I) in which V 

represents a group of formula >CH-OR (in which 

6 • .6 
R represents any one of the groups defined for ^ 

but not the hydrogen atom), that is to say compounds of 

formula (le): 
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(in which R X -R 5 , R 6 ' , n, Y and Z are as defined 
above) may be prepared by acylating the corresponding 
compound of formula (Id), prepared as described in step 
(c). 

The acylating agent is preferably an acid halide or 
acid anhydride, the parent acid of which will depend 
upon the acyl group R 6 which it is desired should be 
introduced into the compound. 

The acylation reaction is preferably effected in the 
presence of a solvent, the nature of which is not 
critical, provided that it has no adverse effect upon 
the reaction-. Examples of suitable solvents include: 
ethers, such as diethyl ether, tetrahydrof uran or 
dioxane; aromatic hydrocarbons, such as benzene, taluene 
or xylene; aliphatic hydrocarbons, such as hexane, 
cyclohexane or heptane; halogenated hydrocarbons, stich 
as methylene chloride or chloroform; organic bases, such 
as pyridine or tr iethylamine; amides, such as 
dimethylf ormamide or dimethylacetamide; sulphoxidep. 
such as dimethyl sulphoxide; and suiphones. such ap 
sulpholane. 

The ratio of the amount of compound of formula (Id) 
to the acylating agent is not particularly criticaj. and 
we t herefore prefer to empioy a slight molar excesp of 
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acylating agent over compound (Id). In general, from 1 
to 2 moles of acylating agent are employed per mole of 
compound of formula (Id). 

The reaction conditions, particularly reaction 
temperature and time, will vary depending upon a number 
of factors, especially the natures of the starting 
material, acylating agent and solvent, but we normally 
prefer to carry out the reaction at a temperature of 
from O to 100°C for a period of from several minutes to 
about 20 hours. 

Step (e) 

The compounds of the invention, prepared as 
described in any of the above steps may be converted to 
their salts by conventional means, for example by 
reaction with a baSic compound of an alkali metal (such 
as sodium or potassium), an alkaline earth metal (such 
as calcium) or a trivalent metal (such as aluminium). 
Preferred such compounds are sodium hydroxide, potassium 
hydroxide, sodium ethoxide and potassium t-butoxide. 

It will be appreciated that the compounds produced 
in all of the above steps can exist in various 
tautomeric forms, as illustrated in relation to 
c ompounds (IV). (V) and (VI ), 
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The compounds prepared as described in any of the 
above steps may be separated after that step and, if 
desired, purified by conventional means. Suitable 
isolation and purification steps include concentration 
of the reaction mixture by evaporating off the solvent 
under reduced pressure, extraction with a suitable 
solvent, recrystal lization. transfer into another 
solvent, chromatography and optical resolution. 
However, where two or more of the above steps are to be 
carried out. they may. if desired, be carried out 
without intermediate isolation or purification. 

PREPARATION OF STARTING MATERIALS 

The a-halocar boxyl ic acid derivatives of formula 
(II). which are the principal starting materials fpr 
preparing the compounds of the invention, are novej, 
compounds and may be prepared by Methods A and B 
described below. 

Method A 

Compounds of formula (II) in which W represents a 
-CH 2 - group may be prepared by the sequence of 
reactions illustrated in the following reaction scheme 
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ma) 



In the above ferulae, R 1 -r 5 . n. A and X are as 
defined above. £. = (n-1); and R 7 represents a 
hydroxy-protecting group. 

Step fAll 



The chroman carboxylic acid homologues (Vlii). which 
are the starting materials for this Method, may be 
prepared as described, for example, in the Journal of 
the American Oil Chemical Society. 51. 200 (1974). 

These acids (VIII) are reduced with a reducing 
agent, such as lithium aluminium hydride or Vitride 
[sodium bis(2-methoxyethoxy)aluminium hydride], to give 
the corresponding chroman alcohol homologue (IX). This 
reaction is preferably effected in the presence of a 
solvent, the nature of which is not critical, provided 
that it does na interfere with the reaction. Suitable 
solvents include: ethers, such as diethyl ether, 
tetrahydrofuran or ethylene glycol dimethyl ether; 
aromatic hydrocarbons, such as benzene, toluene or 
xylene; and aliphatic hydrocarbons, such as hexane. 
heptane, cyclohexane. petroleum ether, ligroin or 
ethylcyclohexane . 

The ratio of the amount of acid (VIII) to reducing 
agent-is--no t-par t-i-cular-ly-cr i t ical— -but~we-genera 1 ly 
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prefer to use a slight molar excess of reducing agent. 
Preferably the amount of reducing agent is from 1 to 2 
moles per mole of acid (VIII). The reaction conditions, 
particularly the reaction temperature and time, will 
vary depending upon a number of factors, such as the 
nature of the starting material, the reducing agent and 
the solvent, but the reaction is generally carried out 
at a temperature of from 10 tolOO°C for a period of 
from 10 minutes to 20 hours. 

Alternatively, the chroman alcohol homologue (IX) 
may be prepared by reacting a hydroquinone with a 
compound of formula (XII): 





(in which n and R are as defined above), e.g. a 



compound of formula (Xlla): 
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H0-CH 2 -CH = C 



CH 3 
CH 2 -0H 



(XllaJ 



in the presence of aluminium chloride, as described in 
West German Patent No. 3.010.504. 

Step fjy?) 

The chroman alcohol homologues of formula (IX) 
obtained in step (Al) may be converted to the 
corresponding ni trophenoxyalkyi chroman compounds (X). 
However, before carrying out this reaction, we prefe, 
that the phenolic hydroxy group should be protected by a 
hydroxy-protecting group R 7 . 

The nature of the hydroxy-protecting group is not; 
critical and any such group commonly used in this ty«e 
of reaction and compound may be employed. Suitable 
croups include: alkoxyalkyl groups, such as the 
methoxymethyl group; aralfcyl groups, such as the benzyl 
group; the 2~tetrah y dropyrany, L . gx . oup ^ an ^ acy ^ group8 ; 



such as the acetyl or benzoyl groups. The alkoxyalkyl 

groups are preferred. The reaction is normally effected 

7 7 
by contacting a compound R X (in which R is as 

defined above and X represents a halogen atom, 

preferably a chlorine atom), such as chloromethyl methyl 

ether or benzyl chloride, with the compound of formula 

(IX) in the presence of a base such as an alkali metal 

or alkaline earth metal hydride (e.g. sodium hydride or 

calcium hydride) or an alkali metal alkoxide (e.g. 

sodium methoxide. sodium ethoxide or potassium 

t-butoxide). The reaction is normally carried out in 

the presence of a solvent, for example: an ether, such 

as diethyl ether, tetrahydrof uran or dioxane; an 

aromatic hydrocarbon, such as benzene, toluene or 

xylene; an aliphatic hydrocarbon, such as hexane or 

heptane; an amide, such as dimethylf ormamide or 

dimethylacetamide; a sulphoxide. such as dimethyl 

sulphoxide; or a sulphone. such as sulpholane. There is 

no particular limitation on the molar ratio of compound 

7 

(IX) to the compound R X, but we generally prefer to 

use a slight molar excess of the compound (IX). in order 

to reduce the risk of protecting the hydroxy group in 

the side chain at the 2- position. In general, we 

prefer to employ from 0.8 to 1 mole of the compound 
7 

R X per mole of the compound (IX). The reaction 

conditions, particularly the reaction temperature and 

t-i mer— may— va r y— d e pe nd ingupon- a - nurabe r- of factors ~ 
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especially the natures of the starting material, the 
7 

compound R X and the solvent, but we normally prefer a 
reaction temperature of from 0 to 50°C and a time of 
from several minutes to several tens of minutes. 

The protected chroman alcohol produced by this 
reaction can. if desired, be isolated and purified, but 
it may be. and preferably is. converted to the 
nitrophenoxyalkylchroman compound of formula (X) without 
intermediate isolation^ ^ V 

Convornion to tho compound of Cocmulfl (X) U 

effected by reacting the protected compound (IX) with a 
4-halonitrobenzene in the presence of a base, such as 
sodium hydride, in a solvent, such as dimethyl 
sulphoxide or dimethylf ormamide . The amount of 
4-halonitrobenzene employed is preferably about 2 moles 
per mole of protected compound (IX). The reaction 
temperature is preferably from 30 to 100-C anC the time 
required for the reaction is usually from several / 
minutes to several hours. 

Step (A2) 

The nitro compound of formula (X) thus obtained is 
reduced in this step to the corresponding amino compound 
Qf formula (XI ) . 
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this reduction, the protecting group R may be allowed 
to remain as it is. removed or converted to another 
group (particularly an acyl group, such as an acetyl or 
benzoyl group) . 

When deprotection of the compound (X) is desired, 
this can easily be achieved by reacting the compound (X) 
with a dilute aqueous acid (such as hydrochloric acid, 
sulphuric acid or nitric acid) to hydrolyse the 
protecting group* The reaction is normally carried out 
in the presence of a solvent, for example: an alcohol, 
such as methanol, ethanol or propanol; an ether, such as 
tetrahydrof uran or dioxane; a ketone, such as acetone or 
methyl ethyl ketone; an organic acid, such as acetic 
acid or propionic acid; dimethyl sulphoxide; 
dimethylf ormamide; or water. Of these, water or an 
organic acid is preferred. The amount of acid used for 
hydrolysis is preferably from 0.01 to 5 moles, more 
preferably from 0.01 to 1 mole, per mole of the compound 
(X). We prefer to carry out the reaction in the 
presence of a large molar excess of water or of acetic 
acid as the solvent. The reaction temperature is 
preferably from ambient temperature to 100°C and thfa 
time required for the reaction is normally from several 
minutes to about 20 hours. 



I I it ts d e s-i-r-e d— to— c on vert—t he-protecting groijp__ 
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R 7 to another group, particularly an acyl group, this 
may be achieved by acylation of the deprotected compound 
obtained as described above. The acylating agent may be 
an acid halide. such as acetyl chloride or benzoyl 
chloride, or an acid anhydride, such as acetic 
anhydride. This reaction is preferably carried out in 
t.he presence of an organic amine (such as pyridine or 
triethylamine) or in the presence of an inorganic base 
(for example an alkali metal hydroxide, such as sodium 
hydroxide or potassium hydroxide, or an alkali metal 
carbonate or bicarbonate, such as sodium carbonate, 
potassium carbonate or sodium bicarbonate). The 
acylating reaction is preferably carried out in the 
presence of a solvent, for example: an aliphatic 
hydrocarbon, such as hexane. cyclohe.cane. heptane, 
ligroin or ethylcyclohexane ; an aromatic hydrocar^pn. 
such as benzene, toluene or xylene; an organic amiije, 
such as pyridine or triethylamine; a ketone, such ^s 
acetone or methyl ethyl ketone; an amide, such as 
dimethylf ormamide; a sulphoxide. such as dimethyl 
sulphoxide; or water. The ratio of the amount of 
deprotected compound (X) to acylating agent is not 
particularly critical, however, a slight molar excess of 
acylating agent is usually preferred, for example from 1 
to 1.5 moles of acylating agent per mole of deprotected 
compound (X). Where an organic amine is employed ps the 
a c i <j - b i nd i ng _a g en t # _it may _ b e_.e mp 1 oy ed._i n_ a ny_amou 



from 1 mole to a large molar excess per mole of the 
compound of formula (X). Where an inorganic base is 
employed as the acid-binding agent, it is preferably 
employed in an amount of from 1 to 10 moles per mole of 
the compound of formula (X). The reaction conditions, 
particularly the reaction temperature and time, may vary 
depending upon a number of factors, particularly the 
natures of the starting material and solvent employed, 
but the reaction is preferably effected at a temperature 
of from 0 to 100°C for a period of from several minutes 
to 20 hours . 

The nitro compound of formula (X) (which may 
optionally have been subjected to any of the processes 
described above) is then reduced to the amino compound 
of formula (XI). The reduction may be a catalytic, 
reduction process employing hydrogen or reduction with a 
metal (such as zinc or iron) and an acid (which njj^y be a 
mineral acid such as hydrochloric acid or sulphuif|c acid 
or an organic acid such as acetic acid). Preferably a 
catalytic reduction process is employed. The catalyst, 
employed for this catalytic reduction is preferably 
palladium-on-carbon, Raney nickel or platinum ox\de. of 

which palladium-on-carbon is particularly preferred. 

% 

The hydrogen pressure is preferably from 1 to 10Q 
atmospheres (1.01 to 101 bars), more preferably from 1 
t o ~6~a tWffph^rre^— (Ttr 0 1— tro-6-. 0 6-ba r s-)~ — The- r ea c ti o n- i s — 
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preferably effected in the presence of a solvent, the 
nature of which is not critical, provided that ip has no 
adverse effect upon the reaction. Suitable solvents 
include: alcohols, such as methanol or ethanol; aromatic 
hydrocarbons, such as benzene or toluene; ethers, such 
as tetrahydrofuran; organic acids, such as acetic acid; 
water; or mixtures of any two or more thereof. The 
reaction conditions, particularly the reaction 
temperature and time, may vary depending upon a number 
of factors, particularly the nature of the starting 
material, the method employed for reduction and the ' 
solvent, but the reaction is normally effected at a 
temperature from ambient to 50»C and the period required 
for the reaction is generally from several minutes to 
about 20 hours. 

Step 

The 2-(4-aminophenoxyalkyl)chroman derivative of 
formula (XI). prepared as described in step (A3) |bove. 
is diazotized and then subjected to a Meerwein 

arylation, to give the desired a-halocarboxylic a^id 

% ■ 

compound of formula (Ha). The two reactions are 
preferably effected sequentially in the same reaction 
system and under essentially the same conditions.- 



The d ia z o t i z a t i o n _.r ea c t i on „ compr is e s reacting ^he 



amino compound of formula (XI) with a nitrite (such as 
sodium nitrite) in the presence of an acid, such as 
hydrochloric acid or hydrobromic acid. 

The Meerwein arylation reaction comprises reacting 
the resulting diazonium compound with acrylic acid, an 
acrylic acid ester (such as methyl acrylate or ethyl 
acrylate) or another acrylic acid derivative (such as 
acrylonitrile or acrylamide) in the presence of a 
catalytic amount Of a cuprous compound (which may be a 
salt, such as cuprous chloride, or another cuprous 
compound such as cuprous oxide). The acrylic acid 
esters are preferred and the preferred cuprous compound 
is cuprous oxide. 

The reactions are preferably effected in the 
presence of a solvent, the nature of which is no| 
critical, provided that it does not interfere wifh the 
reactions. Suitable solvents include: alcohols, such as 
methanol or ethanol: ketones, such as acetone or methyl 
ethyl ketone; water; or a mixture of any two or more 
thereof. The molar. ratio of the araiuo compound pf 
formula (XI) to the acrylic acid or derivative thereof 
is preferably from 1:1 to 1:15. more preferably from 1:5 
to 1:10. The molar ratio cf the amino compound (XI ) to 
the cuprous compound is preferably from 1:0.01 tp 1:1. 
more preferably from 1:0.03 to 1:0.3. The reaction 
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